® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 402 090 

A2 



EUROPEAN PATENT APPLICATION 



@ Application number 90306086.1 
@ Date of filing: 05.06.90 



© int.ciS:A23L 1/19, A23D 7/00, 
A23L 1/24 



® 


Priority: 07.06.89 JP 144351/89 


8752-23 Doalhoncho 1-chome, Hazakimachi 




01.09.89 JP 226843/89 


Kashima-gun, Ibaraki(JP) 




01.09.89 JP 226844/89 


lnvpntr>r' Sano Yo^hito 


® 




301. 5-17. Fuiisak! 2-chome 


Date of publication of application: 


Narashino-shi, Chiba(JP) 




12.12.90 Bulletin 90/50 


1-302, 8762-23 Doalhoncho 1-chome, 


® 


Designated Contracting States: 


l-lazakimachi 




CH DE ES PR GB U NL 


Kashima-gun, ibaraki(JP) 


® 




Inventor: Irinatsu, Yuulchi 


Applicant: KAO CORPORATION 


1-103, 8762-23 Doaihoncho 1-chome, 




14-10, Nihonbasfii Kayabacho 1-chome 


Hazakimachi 




Chuo*ku TokyD(JP) 


Kashima-gun, Ibarakl(JP) 


@ 




Inventor: Masut, Kenji, Kao Doairyo 


Inventor: Nomura, Masaki 


8762-23, Doaihoncho 1-chome, Hazakimachi 




4-305, 9809-6 Doal honcho 4-chonne, 


Kashima-gun, Ibaraki(JP) 




Hazakimachi 


Inventor: Yasumasu, Takeshi, Kao Doairyo 




Kashima-gun, Ibaraki(JP) 


8762-23, Doaihoncho 1-chome, Hazakimachi 




Inventor: Koike, Shin, Kao Doairyo 


Kashima-gun, Ibaraki(JP) 




8762-23 Doalhoncho 1-chome, HazaMmachl 






Kashima-gun, Ibarakl(JP) 


® Representative: Bannerman, David Gardner et 




Inventor: Yamashita, Ko 




27-2 Miyama 1-chome 


al 




Punabashi-shI, Chlba(JP) 


Withers & Rogers 4 Dyer's Buildings Hoiborn 




Inventor: Okisaka, Koichi, Kao Doairyo 


London, EC1N2JT(GB) 



@ Edible oiNn water emulsion. 



CM 



© An oil-in-water emulsion comprises an aqueous phase of water and an oil phase comprising an edible oil 
composition comprising 10 to 99 percent by weight, based on the entire oils and fats of the emulsion, of a 
diglyceride mixture containing the diglycerides having an increasing melting point of 20 degree centigrade or 
below. It may be mixed with a protein, lecithin or phospholipid. 
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Edible oil-in-water emulsion 



The present invention relates to an oil-in-water emulsion composition which exhibits a rich fatty flavour 
even at a lowered fat content. 

Particularly, it relates to an oiHn-water emulsion composition which exhibits e rich fatty savor even at a 
lowered fat content and which is suitable for creams such as cream for coffee, whipped cream or ice cream, 
condiments such as dressings or mayonnaise, and drinks. 

Recently, attempts to reduce the content of oils and fats in emulsion foods such as cream or dressings 
have been made to meet the request of consumers for low-calorie food. However, a mere reduction in the 
content of fats and oils in emulsion food causes the food to lose its inherent rich fatty savor. Particularly 
when the emulsion food is a cream for coffee, the coffee-mi Idening effect is lowered, unfavorably. 

In order to solve the disadvantages described above, there have been proposed, for example, a process 
comprising the use of a thickening agent and a process comprising the employment of multi-phase 
emulsification such as double emuislflcation. Although the former process is characterized in that the 
reduction in the content of fats and oils In emulsion food is compensated for by the addition of a thickening 
agent such as gum to enhance the viscosity of the food, thereby retaining the inherent rich fatty savor, the 
addition of a thickening agent adversely affects the taste and flavour of the emulsion food. On the other 
hand, the double emulsification method as disclosed in, e.g., Japanese Patent Laid-Open Nos. 
169531/1984. 16542/1985. 102137/1985. 184366/1985. 175137/1987, and 22142/1988 is characterized in 
that the apparent content of fats and oils in an oil-in-water emulsion is enhanced by dispersing another 
aqueous phase in the oil droplets to thereby retain the Inherent rich fatty savor. However, this method is 
problematic in that the preparation of the emulsion is complicated and that the resulting emulsion is not 
sufficiently stable, particularly when the emulsion is a high-viscosity one such as mayonnaise. 

JP-A 63-301743 discloses a water-in-oil emulsion comprising in the oil phase an edible oil composition 
comprising 10 to 99 percent by weight, based on the entire oils and fats of the emulsion, of a diglyceride 
mixture having an increasing melting point of 20 degree centigrade or below. JP-A 63-301765 discloses a 
highly foamable oil and fat composition comprising an edible oil composition comprising 10 to 99 percent 
by weight, based on the entire oils and fats of the emulsion, of a diglyceride mixture having an increasing 
melting point of 20 degree centigrade or below. 

We have now found that an oil-in-water emulsion characterized in that the oil phase is composed of a 
glyceride mixture containing diglycerides in specified amounts exhibits a remarkably rich fatty savor. The 
present invention has been accomplished on the basis of this finding. 

The oil-in-water emulsion of the invention comprises an aqueous phase of water and an oil phase 
comprising an edible oil composition comprising 10 to 99 percent by weight, based on the entire oils and 
fats of the emulsion, of a diglyceride mixture containing diglycerides having an increasing melting point of 
20 degree centigrade or below. 

The invention embraces the following five preferred embodiments: 

(1) In the diglyceride mixture. 70 percent by weight or more of the fatty acid moiety is unsaturated 
fatty acids having 16 to 22 carbon atoms. 

(2) The glyceride mixture contained in the oil phase comprises diglycerides in an amount of from 
more than 30 percent by weight to 100 percent by weight, monoglycerides in a weight ratio of 0 to 1/20 
based on the diglycerides and the balance of triglycerides and the glyceride mixture has a melting point of 
35 degree centigrade or below. 

(3) The emulsion further comprises 0.1 percent by weight or more of a protein in the agueous phase. 

(4) The emulsion further comprises, in the oil phase, O.i to 10 percent by weight, based on the oil 
phase, of phospholipids In which the weight ratio of the nitrogen-free phospholipldes to nitrogen-containing 
phospholipids is 1 .0 or more. 

(5) The emulsion further comprises, in the oil phase, 0.1 to 10 percent by weight, based on the entire 
oil and fat of the oil phase, of lecithin and 0.1 percent by weight or more, based on the aqueous phase, of a 
protein, said emulsion comprising 20 to 90 percent by weight, based on the entire oil and fat content of the 
oil phase of diglycerides, the weight ratio of the oil phase to the aqueous phase ranging from 10/90 to 
80/20. 

The invention will be bek)w explained in detail with reference to the above preferred embodiments (1) to 

(5). 



Embodiment (1) 
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In the invention, the edible oil composition comprises 10 to 99 percent by weight, based on the entire 
oils and fats of the emulsion, of a diglyceride mixture containing the diglycerides having an increasing 
melting point of 20 degree centigrade or below. The diglycerides preferably have increasing melting points 
from. minus 20 to plus 15 degree centigrade, more preferably from -5 to +15 degree C. They preferably 
5 contain unsaturated fatty acid moieties having 16 to 22 carbon atoms in an amount of 70 percent by weight 
or larger, more preferably 80 or more, based on the entire fatty acid moieties of the diglycerides. In 
particular di-cis-unsaturated diglycerides are preferred in an amount of 50 percent or more, more preferably 
70 or more. 

They may be mixed with another edible plastic oil to obtain the edible oil composition. The composition 
10 is prefer red to have an oil solids profile expressed by N10 = 60, N20 = 5 - 4Q. N30 = 0- 20. N35 = 0 - 
10, which are percent of solid fat. determine by NMR at the respective temperatures. The profile is 
expressed as an N value at respective temperatures, for example 10 to 35 degree C and shows 
percentages of fat crystals. It Is determined according to the "Fat Analysis standard test method of Japan 
Oil Chemistry Association". 

75 It IS preferable that the composition contains less than 10 percent of monoglycerides to prevent gel 
formation, more preferably from zero to 5 percent. 



Embodiment (2) 

20 

The present invention provides an oll-in-water emulsion composition having an excellent rich fatty savor, 
which is characterized in that the oil phase of said emulsion is composed of a glyceride mixture which 
comprises diglycerides in an amount exceeding 30 % by weight and up to 100 % by weight, mon- 
oglycerides in a weight ratio of ^0 to 1/20 based on the diglycerides and the balance of triglycerides and 
25 which has a melting point of 35 * C or below. 

The present Invention will now be described in more detail. 

The formulation of the emulsion composition according to the present invention will first be described. 
The glyceride mixture constituting the oil phase of the emulsion composition according to the present 
invention is a mixture which comprises diglycerides in an amount exceeding 30 % by weight and up to 100 

30 % by weight, monoglycerides in a weight ratio of 0 to 1/20 based on the diglycerides and the balance of 
triglycerides and has a melting point of 35 ' C or below. It is preferable that she fatty acid residue of each 
of the glycerides have 8 to 24. carbon atoms, more preferably 16 to 22. 

The diglyceride content of the glyceride mixture must exceed 30 % by weight and be up to 100 % by 
weight, preferably 40 to 80 % by weight, within this range, a higher diglyceride content brings about a 

35 richer fatty savor. If the diglyceride content is 30 % by weight or below, the fatty savor of the resulting 
emulsion will be too poor to exhibit a fatty savor at a lowered content of fats and oils. 

The weight ratio of the monoglycerides to the diglycerides in the glyceride mixture must be 0 to 1/20. 
preferably 0 to 1/30. If the weight ratio exceeds 1/20. the effect of the emulsifying agent to be added to the 
aqueous phase in the preparation of the oil-in-water emulsion will be lowered and the flavor of the obtained 

40 emulsion will deteriorate. 

The optimum melting point of the glyceride mixture constituting the oil phase of the emulsion 
composition according to the present Invention varies depending upon the application, so that it is 
impossible to specify It in general. 

For example, with respect to creams such as cream for coffee or whipped cream, it is preferable that 

<5 the mixture be partially crystallized at an ambient temperature (5 to 30 ' C) and melted at an oral cavity 
temperature (35 to 37 ' C) . i.e., that the mixture have a melting point of 35 ' C or below, preferably 30 * C 
or below. On the other hand, with respect to emulsions generally prepared from liquid oils, such as 
dressings or mayonnaise, it is preferred that the glyceride mixture have such a low melting point as to 
cause neither crystallization nor solidification even when stored in a low-temperature place, e.g.. in a 

50 refrigerator. In order to obtain a glyceride mixture having such a low melting point. It Is preferred that the 
following requirements be satisfied: the fatty acid residue of each of the glycerides should have 8 to 24 
carbon atoms, the content of unsaturated fatty acid residues should be at least 70 % by weight based on 
the total fatty acid residues; and the diglyceride should comprise at most 40 % by weight (more preferably 
0.1 to 40 % by weight) of a diglyceri.de in which one of the fatty acid residues is saturated and the other is 

66 unsaturated, at most 5% by weight (more preferably 0 to 1 % by weight) of a diglyceride In which both of 
the fatty acid residues are saturated and the balance should be diglyceride in which fatty acid residues are 
unsaturated. 

The glyceride mixture to be used in the emulsion composition according to the present Invention can 
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be prepared by transesterification between glycerol and one or more fats and/or oils selected from among 
vegetable oils such as safflower. olive, cottonseed, rapeseed, corn, soybean, palm, rice bran, sunflower and 
sesame oils; animal fats and oils such as hog fat lard, beef tallow, fish oil and butter; and oils and fats 
prepared by the fractionaion, randomization, hardening or transesterification of these vegetable and animal 

5 fats and oils, or by the esterification of glycerin with a mixture comprising fatty acids originating from the 
above fats and oils. The transesterification or esterification may be carried out by either a chemical process 
characterized by employing a high temperature and/or an alkali metal or alkaline earth metal compound 
catalyst, or an enzymatic process. The glyceride mixture prepared by the above reaction can be freed from 
excess monoglycerides by molecular distillation or chromatography. As described above, the presence of 

70 too much monoglycerides deteriorates the emulsifiability of the glyceride mixture and the flavor of the final 
product. 

Alternatively, the glyceride mixture to be used in the emulsion composition according to the present 
invention may be prepared by adding one or more fats and/or oils selected from among vegetable oils such 
as safflower. olive, cottonseed, rapeseed, corn, soybean, palm, rice bran, sunflower and sesame oils; animal 
75 fats and oils such as hog fat lard, beef tallow, fish oil and butter; and fats and oils prepared by the 
fractionation, randomization, hardening or transesterification of these vegetable and animal fats and oils to 
the glyceride mixture which has been prepared by the transesterification or esterification as described 
above and. if necessary, has been freed from excess monoglycerides by molecular distillation or 
chromatography. 

20 The oil phase of the emulsion composition according to the present invention may further contain 
seasoning, flavoring material, colorant or stabilizer In a dispersed or dissolved state depending upon the 
object. 

The aqueous phase of the emulsion composition according to the present Invention is not different from 
that of the oll-in-water emulsion according to the prior art at all and is composed of water, seasoning. 

25 flavoring material, emulsifying agent, stabilizer, colorant and so on. The emulsifying agent and stabilizer to 
be used in the emulsion composition according to the present invention may be each conventional one. and 
examples thereof include hydrophilic emulsifying agents such as sucrose fatty acid ester, sorbitan fatty acid 
ester and potyglycerin fatty acid ester; proteins, conjugated proteins and decomposition products thereof 
such as powdered milk, sodium caseinate. decomposition products of casein, soybean protein and 

30 decomposition products thereof, wheat protein, milk serum protein, glycoprotein, egg and egg yolk; and 
high-molecular polysaccharides such as starch and hydrolysate thereof, dextrin and gum. The acueous 
phase of the emulsion composition according to the present invention may further contain a seasoning such 
as salt, sugar, vinegar, fruit juice, organic acid or salt thereof; a flavoring material such as spice oil or flavor 
and/or a colorant depending upon the object. 

35 Up to this time, the use of a thickening agent and the employment of multiple emuisification have been 
attempted to attain a rich fatty savor even with a reduced content of fats and oils. However, these means 
have various disadvantages such as the deterioration of the flavor, the lowering of the stability of the 
emulsion food, the complication of the preparation thereof and so on. 

On the contrary, the oil-in-water emulsion composition according to the present invention is character- 

40 ized in that the oil phase of the emulsion is composed of a glyceride mixture which comprises diglycerides 
in an amount exceeding 30 % by weight and up to 100% by weight, monoglycerides in a v/eight ratio of 0 
to 1/20 based on the diglycerides and the balance of triglycerides and which has a melting point of 35 ' C 
or below, whereby the emulsion can exhibit a rich fatty savor even with a reduced content of fats and oils. 
Further, the form of the emulsion of the present invention and the basic ingredients of the aqueous phase 

45 are similar to those of the prior art. so that the preparation thereof is very easy. 

According to the present invention, it is possible to easily prepared an emulsion food which exhibits a 
rich fatty savor even at a reduced content of fats and oils, examples of the emulsion food including creams 
such as cream for coffee, whipped cream and ice cream; emulsion condiments such as dressings and 
mayonnaise; and drinks. 

50 

Embodiment (3) 

The emulsion which comprises the oil phase comprising 5 to 90 percent by weight, based on the entire 
55 oil and fat in the oil phase, of the diglycerides having an increasing melting point of 20 degree C or lower 
higher and the aqueous phase comprising 0.1 percent by weight or more, preferably from 0.2 to 30 percent 
by weight, of a protein. This provides a compound cream very like natural cream. The emulsion preferably 
has a weight ratio of the oil phase to the aqueous phase in the range 10/90 to 80/20. more preferably 10/90 
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to 70/30. The protein preferably includes egg protein, milk protein, soya bean protein, wheat protein, a 
mixture of these protein and decomposition products thereof. 

The emulsion may contain 0.1 percent by weight or more, preferably from 0.5 to 50, of a milk 
ingr9dient(s). such as natural milk, fat-free milk, powder milk, milk fat, decanted milk, natural cream, cheese, 
5 yogult. butter and butter milk. It may contains additives such as flavors, seasoning, emulsifiers, stabilizers, 
sweetner and taste enhancers. 



Embodiment (4) 

10 

The present invention ateo provides a highly stable oil-in-water emulsion composition comprising 0.1 to 
10% by weight of a phospholipid mixture, which comprises nitrogen atom-free phospholipid(s) at a weight 
ratio to nitrogen atom-containing phospholipid(s) of 1.0 or above, as at least one emulsifier component in 
the oily phase. The present invention further provides the above-mentioned oil-in-water emulsion composi- 
15 tion which comprises 0.1 to 80% by weight of one or more diglycerides in the oily phase. 

Now the present embodiment will be described in detail. 

The oil-in-water emulsion composition of the present invention comprises a phospholipid mixture of a 
specific composition. More particularly, it comprises an oily phase containing diglyceride(s) together with a 
watery phase to be blended and emulsified therewith which optionally contains flavors and the like. 

20 In the phospholipid mixture to be used in the oil-in-water emulsion composition of the present invention, 
the contents of phosphatidylcholine and phosphatidylethanolamine are lowered so as to give a weight ratio 
of nitrogen atom-free phospholipid(s) to nitrogen atom-containing phospholipid(s) of 1.0 or above. The oil-in- 
water emulsion composition of the present invention may comprise 0.1 to 10% by weight, preferably 0.2 to 
10% by weight and more preferably 0.5 to 7% by weight, of said phospholipid mixture. 

25 Examples of the phospholipid mixture available in the present invention, wherein the contents of the 
nitrogen atom-containing phospholipids such as phosphatidylcholine or phosphatidylethanolamine are lower- 
ed, include phospholipid mixtures containing phosphatidic acid(s) or/and salt(s) thereof, phosphatidylinositol, 
phosphatidylglycerol and lysophospholipids thereof. In the present invention, it is particularly preferable to 
use a phospholipid mixture which comprises 15% by weight or more, based on the total phospholipids, of 

30 phosphatidic actd(s) or/and salt(s) thereof. 

Examples of the phosphatidic acids to be used in the present invention include those represented by 
the following general formula (I) and/or (II) : 



35 



CB2OR, 



40 



CH0&2 

' Ii 
CH,0P-0H 

I 

OK 



( I ) 



4S 



CH,OR, 
I 0 



50 



CHOP-OH 

I ' 
I OH 

ca,0R. 



( n ) 



wherein Ri and R2 may be either the same or different from each other and each represents a saturated or 
55 unsaturated aliphatic acyl group having 8 to 24 carbon atoms. 

Examples of the salts of phosphatidic adds include sodium, potassium, calcium, aluminum, magnesium 
and ammonium phosphatidates. Further, the phosphatidic acid(s) or/and salt(s) thereof may contain 
lysophosphatidic acld(s) or/and the above-mentioned salts thereof. 
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The above-mentioned phospholipid mixture comprising nitrogen atom-free phospholipid(s) at a weight 
ratio to the nitrogen atom-containing phospholipid(s) of 1.0 or above may be obtained by, for example, 
treating a natural lecithin material with an enzyme (phospholipase D) or fractionating the same to thereby 
lower the contents of phosphatidylcholine and phosphatidylethanolamine therein and instead increase the 
5 contents of phosphatidic acid(s) and phosphatidylinositol therein above a specific level. Examples of the 
natural lecithin to be used here include those derived from plants such as soybean, rapeseed. sunflower or 
corn and those derived from animals such as yolk. 

The above-mentioned phospholipid mixture may be further subjected to various treatments such as 
solvent fractionation, ion-exchange column chromatography, fractionation with the use of a silicate column 
70 or electrodialysis. 

In addition to the enzymatically treated phospholipids, synthetic ones, for example, those obtained by 
treating mono- or diglycerides with a phosphating agent such as phosphorus pentaoxide. phosphoms 
pentachloride or phosphorus oxychloride may be similarly used in the present Invention. 

When the weight ratio of the nitrogen atom-free phospholipid(s) to the nitrogen atom-containing 

75 phospholipid(s) in the phospholipid mixture to be used in the present invention is smaller than 1.0 and the 
content of the above-mentioned phospholipid mixture of the specific composition in the oil-ln-water 
emulsion composition of the present invention is smaller than 0.1% by weight of the oily phase, only a 
limited emuisification stabilizing effect is obtained and thus the objects of the present invention cannot be 
achieved. The emuisification stabilizing effect increases with an increase in the content of said phospholipid 

20 mixture, wherein the weight ratio of the nitrogen atom-free phospholipid(s) to the nitrogen atom-containing 
phospholipid(s) is 1.0 or above, in the oily phase. When the content of said phospholipid mixture reaches 
approximately 10% by weight, however, an equilibrium Is established and no significant improvement in the 
effect can be expected any more. 

The emuisification stabilizing effect can be extremely elevated by adding one or more diglycerides to 

25 the oily phase of the oil-in-water emulsion composition of the present invention. The content of the 
digiyceride(s) in the oily phase may range from 0.1 to 80% by weight, preferably from 2 to 60% by weight. 
Although the effect of the addition of the diglycerlde(s) would increase with an increase in the diglyceride 
content in the oily phase, the Increase in said effect becomes smaller when the diglyceride content exceeds 
approximately 60% by weight and no increase therein can be expected when said content exceeds 80% by 

30 weight 

it is preferable that the diglycerides to be used in the oil-in-water emulsion composition of the present 
invention be present In liquid fornn under the temperature conditions for the storage and use of the emulsion 
composition. It Is preferable to use one or more diglycerides consisting of 70% by weight or more, based 
on the total fatty acid residues, of unsaturated fatty acid residues and having 8 to 24. preferably 16 to 22 

35 carbon atoms. These diglycerides may be preferably obtained from fats or oils containing large amounts of 
unsaturated fatty acids, for example, rapeseed oil. corn oil and soybean oil. 

The oily phase to watery phase ratio (by weight) of the oil-in-water emulsion composition of the present 
Invention may preferably range from 10/90 to 80/20. In order to further improve the stability of the emulsion 
composition, the watery phase may contain one or more components selected from among proteins and 

40 conjugated proteins such as albumen, yolk, powdery milk, egg proteins such as casein, milk protein, 
soybean protein and wheat protein and hydrolyzates thereof and emulsifiers such as sucrose fatty acid 
esters, sorbitan fatty acid esters and polyglycerol fatty acid esters. From the viewpoints of the stabilizing 
effect, safety and taste, it is preferable to add the above-mentioned proteins, conjugated proteins and 
hydrolyzates thereof to the watery phase. The watery phase of the oll-ln-water emulsion composition of the 

45 present Invention may furthermore contain various additives such as seasonings and perfumes (common 
salt, sugar, vinegar etc.) . colorants and stabilizers. 

The oil-in-water emulsion composition of the present invention has a prolonged storage stability and a 
high temperature resistance extremely improved by adding a specific amount of a specific phospholipid 
composition to the oily phase. 

so Furthermore, the enulsification stability of the oil-in-water emulsion composition of the present Invention 
increases with an increase in the diglyceride content in the oily phase. 



Embodiment (5) 

55 

Accordingly, the present invention provides an oil-ln-water emulsion having a weight ratio of an oily 
phase to a watery phase of from 10/90 to 80/20, which contains 0.1 to 10% by weight, based on the total 
oil(s) and/or fat(s) . of lecithin and 20 to 90% by weight of one or more diglycerides in the oily phase and 
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0.1% by weight or more of protein(s) in the watery phase, shows a high emulslfication stability and gives a 
rich fatty taste. 

Now the present invention will be described in detail. 

The oil-in-water emulsion of the present- invention may be obtained by mixing an oily phase comprising 
5 fat(s) and/or oll(s) containing lecithin and diglyceride(s), each in a specific amount, with a watery phase 
containing an at least specific amount of protein(s) at a weight ratio of 10/90 to 80/20 and emulsifying the 
mixture thus obtained. 

The lecithin to be used in the emulsion composition of the present invention is a phospholipid mixture 
comprising phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol and phosphatidic acids, and 

70 typical examples thereof include lecithin obtained from Soybean or yolk. 

The content of the lecithin in the oily phase may range from 0.1 to 10% by weight, preferably from 0.5 
to 7% by weight, based on the total fat(s) and/or oil(s) . When the lecithin content Is smaller than 0.1% by 
weight, only a limited emulsificatlon stabilizing effect is obtained, thus failing in attaining the objects of the 
present invention. Although the emulsification stabilizing effect increases with an increase in the lecithin 

75 content, an equilibrium is established when the lecithin content reaches approximately 10% by weight, 
based on the total fat(s) and oil(s) , so that no significant improvement in the effect can be expected any 
longer. 

The lecithin content is expressed in terms of the acetone insoluble content, which specifies the amount 
of pure lecithin according to the Japanese Standard of Food Additives. 

20 The content of the diglycerides in the oily phase of the oiMn-v/ater emulsion of the present invention 
may range from 20 to 90% by weight, preferably from 30 to 80% by weight, based on the total fat(s) and/or 
oil(s) in the oily phase. The stability and rich fatty taste of the emulsion would increase with an increase in 
the diglyceride content. When the diglyceride content reached approximately 70% by weight, however, the 
increase becomes smaller. When it exceeds 90% by weight, no more improvement can be expected any 

25 longer. 

It is preferable that the diglycerides to be used in the oil-in-water emulsion of the present invention be 
present in liquid form under the temperature conditions for the storage and use of the emulsion. It Is 
preferable to use one or more diglycerides consisting of 70% by weight or more, based on the total fatty 
acid residues, of unsaturated fatty acid residues and having 8 to 24. preferably 16 to 22 carbon atoms. 

30 These diglycerides may be preferably obtained from fats or oils containing large amounts of unsaturated 
fatty acids, for example, rapeseed oil, com oil and soybean oil. 

In the oil-in-water emulsion of the present invention, the watery phase may amount to 20 to 90% by 
weight. Namely, the oily phase to watery phase ratio (by weight) of the oil-in-water emulsion of the present 
invention may preferably range from 10/90 to 80/20. The watery phase contains 0.1% by weight or more, 

35 preferably 0.5 to 30% by weight, of one or more proteins selected from among egg protein, milk protein, 
soybean protein, wheat protein, conjugated proteins and hydrolyzates thereof. When the protein content in 
the watery phase is smaller than 0.1% by weight, the mixture would cause inversion or separation between 
the oily phase and the watery phase during the emulsification process, which makes it difficult to prepare an 
emulsion. 

40 In order to further improve the emulsification stability of the emulsion, the watery phase may contain 
one or more components selected from among emulslfiers such as sucrose fatty acid esters and 
polyglycerol fatty acid esters and high-molecular polysaccharides such as gum arable, xanthan gum. 
carrageenan. locust bean gum, tamarind gum, starch, gelatinized starch or pectin. The watery phase of the 
oil-in-water emulsion of the present invention may furthermore contain various additives such as seasonings 

45 and perfumes (common salt, sugar, vinegar etc.), colorants and stabilizers. 

In the biHr)-waler emulsion of the present invention wherein lecithin is used as an emulsifier, the use of 
fat(s) and/or oil(s) containing a specific amount of diglyceride(s) as an oily phase and'protein(s) as one of 
the components of a watery phase makes it possible to extremely elevate the stability of the emulsion and 
give a rich fatty taste. In the oil-in-water emulsion of the present invention, furthermore, lecithin is neither 

50 chemically nor enzymaticaliy modified but used in a natural form. Thus an emulsion can be easily 
produced, which makes the oil-in-water emulsion highly suitable and useful as an edible emulsion. 



Preparation of giyceride mixtures 

55 

The giyceride mixtures 1 to 4 listed in Table 1 were prepared as follows. 

0.1 part (by weight; the same applies hereinafter) of calcium hydroxide was added to a mixture 
comprising 75 parts of fat or oil originating from natural sources and 25 parts of glycerin to carry out 
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transesterification. The reaction mixture was subjected to molecular distillation to remove monoglycerides. 
Thus, glyceride mixtures 1 to 4 were obtained. 

The composition, iodine number and melting point of each of these mixtures are given in Table 1. 

5 Table 1 



Glyceride mixtures 


Mixture No. 


Mix. 1 


Mix. 2 


Mix. 3 


Mix. 4 


Origin of fat or 
oil 


rapeseed 
oil 


fractionated palm oil (I.V. : 
62)/rapeseed oil = 4/6 (by 
weight) 


partially 
hardened 
rapeseed oil 


corn 
coil 


Composition^^ 










triglyceride 
diglycerlde 
monoglyceride 


19 
79 
2 


21 
77 
2 


23 
74 

3 


29 
70 

1 


Iodine value 
(I.V.) 


118 


96 


80 


121 


Melting point^* 


8.2 


14.8 


32.7 


2.3 


Note) 











1) analyzed by gas chromatography and represented by percentages. 

2) point according to the Standard Analytical Methods for Fats and Oils 



30 

Test Example 1 

Defatted milk powder, sodium caseinate and polygiycerin fatty acid ester (a product of Sakamoto 
35 Yakuhin K.K., MS-750) were dispersed or dissolved in water in amounts of 10. 4 and 0.6 % by weight, 
respectively based on the aqueous phase to prepare an aqueous phase. 40 to 10 parts (variable) of 
glyceride mixture 1 listed in Table 1 or refined rapeseed oil as an oil phase was added to 60 to 90 parts 
(variable) of the above aqueous phase under stirring at 60 " C. After the addition of the oil phase, the 
obtained mixture was stirred with a homomlxer at 8000 rpm at 60 'C for 10 minutes to carry out 
40 preliminary emulsification. The resulting mixture was homogenized with a homogenizer to 60 ""C with 150 
kg/cm2. The obtained emulsion was Immediately cooled to 5 *C under stirring to give an oil-in-water 
emulsion. 

Several emulsions were prepared by varying the fat or oil to be used and the proportions of the oil and 
aqueous phases and evaluated for a fatty savor and the effect of mlldening the taste of coffee such as 
45 bitterness. The results are given in Table 2. 

The evaluation of the effect on coffee was carried out as follows: 



evaluation of the effect on coffee 

50 



test coffee commercially available instant coffee 


3g 


hot water 


120 cc 


amount of the emulsion added 


5 cc 


test temperature 


80 
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Evaluation criteria 



effect of mildening the bitter or sour taste of coffee: 
O: very effective 
6 X: ineffective 



Table 2 



Fatty savor and coffee-mildening effect of the emulsion 


Kind of oil or fat 


Proportions^^ 


Fatty 


Coffee-mildening 


used as oil 






savor^^ 


effect 


phase 












oil phase 


aqueous 










phase 






Glyceride 


40 


60 


O 


O 


mixture - 


20 


80 


o 


O 


originating from 


10 


90 


o 


O 


rapeseed oil 










Refined 


40 


60 


X 


X 


rapeseed 


20 


80 


X 


X 


oil 


10 


90 


X 


X 


Note) 











1) The proportions of oil and aqueous phase are given by weight. 

2) Criteria for evaluating the fatty savor of emulsion: 
O: very rich in fatty savor 

x: poor in fatty savor 



As shown in Table 2, when the oil phase proportion is constant, the emulsion prepared by using 
glyceride mi)cture 1 containing 79 % of diglycerides exhibits a richer fatty savor and a higher coffee- 
35 mildening effect than those of the emulsion prepared by using refined rapeseed oil containing triglycerides 
as a main component. Further, the emulsion prepared by using glyceride mixture 1 exhibits a rich fatty 
savor and an excellent coffee-mildening effect even at a low oil phase proportion. 

40 Test Example 2 

The glyceride mixture 2 listed in Table 1 was mixed with refined rapeseed oil at various weight ratios 
between 100 : 0 and 0 : 100 to prepare various oil phases. 25 parts of each of the oil phases was added 
under stirring to 75 F>arts of an aqueous phase containing 7 parts of defatted milk powder, 3 parts of sodium 
4ft caseinate and 0.5 part of polyglycerin fatty acid ester (a product of Sakamoto Yakuhin K.K.. MS 750) 
dispersed or dissolved therein. The obtained mixture was preliminarily emulsified at 60 "C with a 
homomixer at 8000 rpm for 10 minutes and homogenized with a homogenizer at 60 * C with 150 kg/crr^^. 
The homogenized emulsion was immediately cooled to 50 'C under stirring to give an oil-in-water 
emulsion. 

so The obtained emulsions having various weight ratios of glyceride mixture 2 to refined rapeseed oil were 
evaluated for fatty savor and coffee-mildening effect. The results are given in Table 3. The evaluation was 
carried out in a similar manner to that of Test example 1 . 



66 
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It is apparent from the results of Table 3 that the emulsions wherein the diglyceride content of the oil 
phase exceeds 30 % by weight exhibit a rich fatty savor and a remarkable coffee-mildening effect. 

5 

Example 1 

Glyceride mixture 3 listed in Table 1 as an oil phase was added to 75 parts of an aqueous phase 
containing 7 parts of defatted milk powder, 3 parts of sodium caseinate and 0.5 part of polyglycerin fatty 
10 acid ester (a product of Sakamoto Yakuhin K.K., Ms-750) dispersed or dissolved therein under stirring at 60 
C. The obtained mixture was preliminarily emulsified with a homomixer at 8000 rpm st 60 'C for 10 
minutes and homogenized with a homogenizer at 80 * C with 150 kg/cm^. The homogenized emulsion was 
immediately cooled to 5 " C to give an oil-in-water emulsion. 

This emulsion exhibited a richer fatty savor and a higher coffee-mildening effect than those of an 
75 emulsion having the same composition as the one described above except that partially hardened rapeseed 
oil (l.V. : 73) was used as the oil phase. 



Example 2 

20 

0.1 part of xanthan gum was dispersed In 30 parts of water. The obtained dispersion was heated to 60 
C to prepare a homogeneous solution. 2 parts of common salt and 1 part of refined sugar were dissolved 
in the solution, and the obtained solution was cooled to room temperature. 20 parts of brewed vinegar, 5 
parts of egg yolk and 0.7 part of a seasoning and/or a spice were added to the above aqueous solution. The 
25 obtained mixture was stirred to give an aqueous phase. 40 parts of glyceride mixture 4 listed in Table 1 was 
gradually added to the above aqueous phase, while stirring the aqueous phase with a homomixer. After the 
completion of the addition of glyceride mixture 4, the obtained mixture was emulsified and homogenized 
with a homomixer at 8000 rpm for 5 minutes to give an oil-in-water emulsion dressing. 

This dressing exhibited a richer fatty savor than those of dressing each having the same composition as 
30 the one described above except that a salad oil such as rapeseed. soybean or corn oil was used as an oil 
component. 

The glyceride mixtures falling into the embodiment (1 ) are shown below. 



35 Glyceride mixtures 5, 6. 7 and 8 

The glyceride mixtures 5. 6, 7 and 8 shown in Table 4 were obtained by mixing 75 parts of natural oil 
and fat with 25 parts of glycerin, adding 0.1 part of calcium hydroxide to the mixture to effect in- 
teresterification and purifying the reaction product by molecular distillation to obtain the intended diglyceride 
40 mixture. Data are available from gas chromatography. 
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Composition of the starting fats and oils are shown in Table 5. 



Table 5 

5 







rape seed oil 


palm oil 


completely hardened 
palm core oil 










0 0 


10 








2.8 




Ct2 




trace of 012 or less 


49.1 




Cl4 


trace of CI 4 or less 


1.0 


15.1 




Ci6=0 


4.0 


45.3 


8-0 




Ci6«1 


0.5 


trace 


trace 


75 


GiB-O 


1.8 


4.4 


22.8 




Ci8«i 


59.8 


40.3 


trace of CI 8 or larger 




Ci8 = 2 


21.1 


8.8 






Ci8=3 


12.0 


0.1 






Cao^o ■ 


0.5 


0.1 




20 


C22 


trace of C22 or larger 


trace of C22 or larger 






C16.22 unsaturated 


93.4 


49.2 


1.0 



25 The embodiment (4) is below exemplified. 



Referential Example 1 : Preparation of phospholipid sample 

30 Soybean lecithin, which was employed as a starting material, was treated with phospholipase D to 
thereby give phospholipid mixtures [phospholipid samples (1) and (2)] wherein the contents of phosphatidyl- 
choline and phosphatidylethanolamine were decreased while those of the nitrogen atom-free phospholipid 
(phosphatidyiinositol, phosphattdic acids and calcium phosphatidates) were increased. 
Table 6 gives the phospholipid composition of each mixture. 

35 For comparison, Table 6 also gives the phospholipid composition of soybean lecithin [comparative 
sample (1)] and that of comparative sample (2) prepared by treating the soybean lecithin with 
phospholipase A to thereby increase the content of monoacylphosphatides (lysolecithin). 
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Table Composition of phospholipid mixture 



Sample N'o . 


Phospholipid 
sar-ple 


Comparative 
phospholipid 
sample 




(1) 




(1) 




^ Vp** I X C _ 1 ▲ ^ w _L L^i>y ^ 1^1 


96 .3 


95 .2 


95 .9 


97 .1 


PC ^ L?C contsr.z"' {%) 


0.1 . 

1 


0.1 


29 .3 


29 .9 


?E LPE conten--^ (%) 


10.5 


0.3 


~ J.. , 


2C.7 


?I - L?I conte—"-' (%) ! 


23 .1 




15. S 


16 .4 


?A - L?A oozits--^' (%) ; 


31.0 : 


56 .2 


11 .5 


11 .5 


i ivso lec -i r.h' n cc--::sr.-^' i 


0.3 1 


0 .5 


0.2 


53 .4 



Note : 

1) ace-cor^e ir.scluble: lecithin ccr.poner.t listed 
in the Japanese STiandarc of Food Additives. 

2) ?C L?C ccn-en- : content {h by v;eight) of 
phosphatidylcholine and lysophcsphazidy Icholine 
in the ace-cne insoluble. De-eriuined by TLC 

in accordance with Standard Method for 
Analyzing Fa-s and Oils (2 .2 .3 ,4a. 36 : 
Phospholipid phosphorus conposition) , ed. by 
the Japan Oil Cheniists ' Society. 

3) ?E + L?E content: content (% by weight) of 
phosphatidylethanolamine and lysophosphatidyl- 
ethanolamine in the acetone insoluble. 
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Determined by TLC in the same manner as the one 
described in item 2) . 

5 

A) PI LPI content: content (% by weight) of 

phosphatidyl inositol and ly s ophcspha tidy 1 inositol 
'0 in the acetone insoluble. Determined by TLC 

in the same manner as the one described in item. 
2) , 

75 

5) PA LPA content: content by weight) of 
phosphatidic acid and lysophosphatidic acid and 

20 calcium, salts thereof in the acetone insoluble . 

Determined by TLC in the same manner as the one 
described in item 2) . 

25 

6) lysolecithin content: content (% by v;eight) 
of monoacylphosphatide (% by weight) in the 
acetone insoluble. Determined by TLC in the 
same manner as the one desribed in item 2) . 



35 



Qlyceride mixtures 9, 10 and 11 (fat samples 9, 10 11) 



75 parts by weight of refined rapeseed oil was mixed with 25 parts by weight of glycerol, and 0.1 part 
40 by weight of calcium hydroxide was added thereto. The obtained mixture was subjected to trans- 
esterificatlon in a conventional manner and the monoglycerides thus fonmed were removed by molecular 
distillation. The residue was purified to thereby give a transesterified oil containing 19.4% of triglycerides. 
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Table 7 



Glyceride composition of fat sample 


Fat sample 


Fat 

sample 
(9) 


Fat 

sample 
(10) 


Fat 

sample 
(11) 


Refined 
rapeseed oil 


transesterified oil/refined 
rapeseed oil (by wt.) 


10/90 


40/60 


80/20 


0/100 


glyceride 
composition^^ 

{%) 
Note: 


triglyceride 


90.7 


66.6 


35.1 


98.7 


diglyceride 


9.1 


32.9 


64,1 


1.2 


monoglyceride 


0^ 


0.5 


0.8 


0.1 



1 ) determined by gas chromatography 



79.6% of diglycerides and 1 .0% of monoglycerides. 

The above-mentioned transesterified oil was blended with refined rapeseed oil at the ratios as specified 
in Table '2 to thereby prepare fat samples (9). (10) and (11). Table 7 gives the glyceride compositions of 
these fat samples and refined rapeseed oil. 



Examples 3 and 4 ' 

The lecithin samples (1) and (2) prepared above were dissolved in 30 parts by weight of refined 
rapeseed oil at ratios of 0.2, 0.5., 1.0, 5.0 and 10% by weight, based on the refined rapeseed oil. Each oily 
phase thus obtained was added to 70 parts by weight of distilled water and the mixture was emulsified with 
a homomixer to thereby give oil-in-water emulsion compositions. 

The emulsion compositions thus prepared was put into a graduated test tube and allowed to stand 
therein at 25* C and 50 ' C for 24 hours. Then the ratio of the emulsion phase to the whole solution phase 
was determined so as to evaluate the emulsificatlon stability. Table 8 gives the results. 



Comparative Example 1 

The comparative sample (1) (soybean lecithin) prepared above was dissolved in 30 parts by weight of 
refined rapeseed oil at ratios of 0.2, 0.5, 1.0, 5.0 and 10% by weight, based on the refined rapeseed oil. 
Each oily phase thus obtained was aded to 70 parts by weight of distilled water and the mixture was 
emulsified with a homomixer to thereby give an oil-ln-water emulsion composition. 

The emulsification stability of the emulsion composition thus prepared was evaluated in the same 
manner as the one described in Examples 3 and 4. Table 8 gives the results. 



Comparative Example 2 

The comparative lecithin sample (2) prepared above was dissolved in 30 parts by weight of refined 
rapeseed oil at ratios of 0.2, 0.5. 1.0, 5.0 and 10% by weight, based on the refined rapeseed oil. Each oily 
phase thus obtained was added to 70 parts by weight of distilled water and the mixture was emulsified with 
a homomixer to thereby give an oil-ir>-water emulsion composition. 

The emulsification stability of the emulsion composition thus prepared was evaluated In the same 
manner as the one described In Examples 3 and 4. Table 8 gives the results. 
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Table 8 : Evaluat.ion of the emulsif ication stability 
of emulsion comoosition 

5 



70 




Phospholipid 
mixture 
blended 


Amount of 
phospholipid 
mixture 
(%; based 
on oil) 


Einulsif ication 
stabilityl) at 




°c 

i 

I 


50 "^C 

1 








1 0.2 


26 .6 


15 .1 


75 


sx. a 


phospholipid 
sample (1*) 


0.5 
i.O 
5.0 


33 .0 
38 .3 

44.9 


1 

17 .6 
22 .6 

32 .9 


20 






10 


45.2 

1 


34 .5 








0.2 


! 43.1 


26.7 i 

1 


25 


EX. 4 


phospholipid 
sample (2) 


0.5 
1 .0 
5.0 
10 


48 .0 
53.8 
60.6 
61.4 


30 .4 1 
39 .3 
• 49 .5 
50 . 4 


30 






0.2 


2.1 


1.3 


35 


Comp . 
Ex . 1 


comparative 
phospholipid 
sample (1) 


0 .5 
1.0 
5.0 
10 


3.9 
5.2 
6 .0 
6.7 


3-0 
3.8 

5 .2 
5.2 








0 ,2 


5 . 1 


2.2 


40 


Comp . 
^x « 2 


comparative 
phospholipid 
sample (2) 


0.5 
1.0 
5.0 


6.9 
9.0 

11.5 


3.4 
5.5 
7.1 


4S 


- 




10 


11.8 


7.7 



50 
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Note : 

1) Emulslf ication stability: the ratio {% by 
^ volume) cf the emulsion phase tio the whole 

solution phase determined after allowing the 
prepared emulsion to stand at 20 °C or SCC for 

70 

24 hours . 



75 

Example 5 

An oil phase prepared by dissolving 1.0% by weight, based on the fat sannple, of the phospholipid 
sample (2) in 30 parts by weight of each of the fat samples (9) to (11) listed In Table 7 v/as added to 70 
20 parts of distilled water. Each mixture thus obtained was emulsified with a homomixer to thereby give an oii- 
in-water emulsion composition. 

The emulsification stability of each oil-in-water emulsion composition thus obtained was evaluated in the 
same manner as the one described in Examples 3 and 4. Table 4 gives the results. 

25 

Comparative Example 3 

An oily phase prepared by dissolving 1.0% by weight, based on the fat sample, of the comparative 
phospholipid sample (1 ) in 30 parts by weight of each of the fat samples (9) to (11) listed in Table 7 was 
30 added to 70 parts of distilled water. Although each mixture thus obtained was emulsified with a homomixer, 
the mixture caused phase inversion, thus failing in giving a desired oil-in-water emulsion composition. 
Comparative Example 4. 

The comparative phospholipid sample (2) in an amount of 1 .0% by weight, based on the fat sample to 
be used as an oily phase, was dissolved in 70 parts by weight of distilled water. The aqueous solution thus 
35 fomied was mixed with 30 parts by weight of each of the fat samples (9) to (11) . Each of the resulting 
mixtures was emulsified with a homomixer to thereby give an oil-in-water emulsion composition. 

The emulsification stability of each oil-in-water emulsion composition thus prepared v/as evaluated in 
the same manner as the one described in Examples 3 and 4. Table 9 gives results. 
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Table q : Evaluation of the emulsif ication stability 
of emulsion composition 



10 




Phospholipid 


fat sample 


Eniui si f ication 
stabiiityl) at 




blended 








20''C 


50"C 








fat 


sample 


P' ) 


64 .1 


52.7 


IS 


Ex. 5 


phospholipid 
e amD 1 p ( 1 \ 


fat 


sample 


tio> 


72 .4 


62 .3 








fat 


sample 




75 .9 


68 .4 


20 


Como . 
E:< / 3 


comparative 
phospholipid 
sample (1) 


fat 
fat 
fat 


sample 
sample 
sample 


^ ) 

(LO) 
dl) 


2) 


2) 
2) 
2) 


25 
30 


Comp . 
Ex / 4 


comparative 
phospholipid 
sample (2) 


fat 
fat 
fat 


sample 
sample 
sample 


( 9) 

ki) 


10 . 3 
12 .4 
15 .5 


7.9 
9 .2 
13 ,1 



Note : 

35 1) emulsif ication stability: the ratio {% by 

volume) of the emulsion phase to the whole 
solution phase determined after allowing the 

40 

prepared emulsion to stand at 20 °C or 50*^0 
for 24 hours. 

45 2) Phase inversion occurred during emulsif ication 

to make it impossible to prepare any oil— in— 
water emulsion composition. 

50 

The embodiment (5) is explained below. 
53 Examples 6 

Soybean lecithin (acetone insoluble content: 95.9%) was dissolved In the fat sample (9) prepared above 
at ratios of 0.2. 0.5, 1.0, 5.0 and 10% by weight, based on the fat sample. 30 parts by weight of each oily 
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phase thus obtained was added to 70 parts by weight of an aqueous solution containing 0.5% by weight of 
egg albumin (watery phase) and the mixture was emulsified v/ith a homomixer to thereby give an oil-in- 
water emulsion. 

^ Each of the emulsions thus prepared was put into a graduated test tube and allowed to stand therein at 
25 C and 50 C for 24 hours. Then the ratio of the emulsion phase to the whole solution phase was 
determined so as to evaluate the emulsification stability. Table 10 gives the results. 

Example 7 



70 



Oil-in-water emulsions were prepared in the same manner as the one described in Example 6 except 
that the fat sample (9) was replaced by the fat sample (10) to evaluate the emulsification stability of each 
oil-in-water emulsion thus obtained. 

Table 10 gives the results. 

76 



20 
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Table || : Evaluation of the emulsif ication stability 
of oil-in-water emulsion^ ^ 



TO 




Fat sample 


Amount of 
lecithin 
( % by wt . ; 
based on 

fat sample) 


Emulsif ication 
stability^) at 






blended 


20 °C 


50 °C 








0.5 


34 .6 


30 .7 




Ex. 5 


fat sample (^) 


1.0 
5.0 


36 . 9 
38 .7 


33.6 
35 .0 


20 






10 


39 .2 


36.1 








0.5 


28.5 


24 .6 




Ex. 7 


fat sample (lt>) 


1 . 0 
5.0 
10 


30 .2 
31 .6 
32 .0 


27 .2 
28.8 
29 . 9 



30 



Note : 

1) oily phase/watery phase: 30/7 0 (by weight) . 
watery phase: aqueous solution containing 0.5% 

by weight of egg albumin. 

2) emulsif ication stability: the ratio (% by volume) 
of the emulsion phase to the whole solution 
phase determined, after allowing the prepared 
emulsion- to stand at 20**C or 50*^0 for 24 hours. 



00 Example 8 

An oily phase was prepared by dissolving 0.5, 1.0, 5.0 and 10% by weight, based on the fat sample, of 
soybean lecithin (acetone insoluble content: 95.9%) in the fat sample (9). 50 parts by weight of each oily 
phase thus obtained was added to 50 parts by weight of an aqueous solution containing 5% by weight of 
66 sodium caseinage (watery phase) and the resulting mixture was emulsified with a homomixer to thereby 
give an oil-in-water emulsion. 

The emulslfication stability of each emulsion thus obtained was evaluated in the same manner as the 
one described in Example 6. Table 12 gives the results. 
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Example 9 

Oil-in-v/ater emulsions were prepared in the same manner as the one described in Example 8 except 
that the fat sample (9) was replaced by the fat sample (11) to evaluate the emulsiflcation stability of each 
5 oil-in-water emulsion thus obtained. 
Table 12 gives the results. 

Table 12 



Evaluation of the emulsiflcation stability of oil-in-water emulsion^* 




Fat sample 


Amount of lecithin (% by 


Emulsiflcation 




blended 


wt.. based on fat sample) 


stability^' at 








20* C 


50* C 


Ex.8 


fat 


0.5 


73.4 


68.5 




sample 


1.0 


76.8 


73.3 




(9) 


5.0 


80.2 


77.9 






10 


80.0 


78.7 


Ex.9 


fat 


0.5 


63.9 


55.6 




sample 


1.0 


67.4 


61.0 




(10) 


5.0 


69.4 


63.6 






10 


70.1 


64.5 


Note: 











1) oily phase/watery phase: 30/70 (by weight). 

watery phase: aqueous solution containing 0.5% by weight of sodium 
caseinage. 

2) emulslftcation stability: the ratio (% by volume) of the emulsion phase to the 
whole solution phase determined after allowing the prepared emulsion to stand at 
20 ' C or 50 ' C for 24 hours. 



35 The embodiment (3) is explained. 



Example 10 

40 10 parts of hardened palm oil. 10 parts of hardened rape seed oil and 5 parts of milk fat were mixed 
with 15 parts of the fat sample (9). 0.2 part of fatty acid sucrose ester. 0.2 part of lecithin and 0.1 part of 
fatty acid monoglyceride to the mixture to obtain an oil component, 0.5 part of sodium casein. 3.5 parts of 
fat-free milk and 0.2 part of disodium phosphate were dissolved in 51 parts of purified v/ater to obtain an 
aqueous component. At 75 degree C. the oil components and the aqueous compopnents were mixed with 

45 each other, emulsified In the o/w form with a homomixer and then a homogenizer. The emulsion was stirred 
and cooled with ice and it v/as allowed to stand at 5 degree C for 24 hours. 90 parts of the emulsion was 
mixed with 10 parts of sugar at 5 degree C. The mixture was whipped to obtain a whipped cream. 

50 Example 11 

Example 10 was followed except for using the fat sample (10). 

55 Example 12 

Example 10 was followed except for using the fat sample (11). 
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The mark © shows having a 
very good taste of milk and 
having a very good body. The 
mark o shows a good taste of 
milk and having a good body. 



Claims 

20 

1. An oiWn-vsrater emulsion which comprises an aqueous phase comprising water and an oil phase 
comprising an edible oil composition comprising 10 to 99 percent by weight, based on the entire oil and fat 
content of the emulsion, of a diglyceride mixture containing diglycerides having an increasing melting point 
of 20* C or below. 

25 2. The emulsion as claimed in Claim 1, in which in the diglyceride mixture 70. percent by weight or 
more of the fatty acid moiety is unsaturated fatty acids having 16 to 22 carbon atoms. 

3. The emulsion as claimed in Claim 1. In which the glycerlde mixture comprises diglycerides in an 
amount of from more than 30 percent by weight to 100 percent by weight, monoglycerides in a weight ratio 
of 0 to 1/20 based on the diglycerides. the balance being triglycerides, and the glyceride mixture has a 

30 melting point of 35 * C or below. 

4. The emulsion as claimed in Claim 1. which further includes 0.1 percent by weight or more of a 
protein in the aqueous phase. 

5. The emulsion as claimed in Claim 1, which further includes, in the oil phase, 0.1 to 10 percent by 
weight, based on the oil phase, of phospholipids in which the weight ratio of the nitrogen-free phospholipids 

35 to nitrogen-containing phospholipids is 1.0 or more. 

6. The emulsion as claimed in Claim 1, which further includes in the oil phase, 0.1 to 10 percent by 
weight, based on the entire oil and fat content of the oil phase, of lecithin and 0.1 percent by weight or 
more, based on the aqueous phase, of a protein, said emulsion comprising 20 to 90 percent by weight, 
based on the entire oil and fat content of the oil phase, of diglycerides. the weight ratio of the oil phase to 

40 the aqueous phase ranging from 10/90 to 80/20. 
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@ An oil-in-water emulsion comprises an aqueous 
phase of water and an oil phase comprising an 
edible oil composition comprising 10 to 99 percent 
by weight, based on the entire oils and fats of the 
emulsion, of a diglyceride mixture containing the 
diglycerides having an increasing melting point of 20 
degree centigrade or below. It may be mixed with a 
protein, lecithin or phospholipid. 
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